Although persons who inject drugs have high prevalence of hepatitis C virus (HCV) infection, few receive treatment mostly because of lack of knowledge about the infection and its treatment.
agents may result in an increase in both the frequency and severity of treatment-associated adverse effects. In addition, treatment with DAAs requires rigorous adherence to minimize the development of resistant viral variants with some of the agents (Kwo et al., 2010; Jacobson et al., 2011; Vermehren and Sarrazin, 2012) . The increased complexity of new treatment regimens with choices from different DAA classes, their increased expense, and the necessity of strict adherence to therapy adds new challenges to HCV treatment of PWID.
Despite the fact that PWID, both former and current, represent the majority of HCV-infected people in the United States, only a small minority have been evaluated and treated for HCV infection (Schackman et al., 2007; Grebely et al., 2008; Mehta et al., 2008) . There are several reasons for the suboptimal HCV treatment uptake among PWID, attributable to both patient and provider factors . Historically, limited knowledge about hepatitis C and concerns about treatment-related side effects among PWID have resulted in a low perceived need for and fear of treatment (Strauss et al., 2007; Mehta et al., 2008; Cohen-Moreno et al., 2010; Chen et al., 2013) . Also, longstanding distrust between PWID and the medical community has contributed to feelings of stigmatization, which has been shown to negatively influence willingness of PWID to initiate and maintain HCV therapy (Mehta et al., 2008) . Many medical practitioners are hesitant to prescribe HCV treatment to patients with a history of injection drug use largely because of concerns about poor adherence to therapy, psychiatric comorbidities, and the potential for reinfection after treatment cessation (Morrill et al, 2005; Myles et al., 2011) . However, multiple studies have demonstrated that PWID achieve sustained virological responses similar to non-injectors in registration trials (Dimova et al., 2013) .
Opiate agonist treatment (OAT) clinics and other drug treatment facilities may provide an infrastructure that can be used to circumvent many obstacles to evaluation and treatment for HCV of PWID. In addition to the stabilization of patients' addictions, these venues may also provide a portal for PWID to enter into the health care system. In some cases, these facilities employ multidisciplinary teams that may be capable of addressing the medical comorbidities and the social service needs of PWID on-site. The majority of OAT facilities, however, do not have the capacity or the infrastructure necessary to offer this level of care (Bini et al., 2011 (Bini et al., , 2012 ; even among those venues where primary care medical services are available on-site, few programs seem to offer HCV-related care. Other barriers to the engagement of PWID in hepatitis C treatment, such as patients' lack of knowledge, must also be addressed to obtain their full participation in care. New models that address these issues are urgently needed for successful HCV treatment among former and current PWID.
This study was conducted as the initial stage of the "Prevention, Evaluation, and Treatment of Hepatitis C in Opiate Agonist Treatment (PET-C)" project. The PET-C project has an overarching objective of testing the feasibility of a unique care model for HCV management and treatment for PWID enrolled in OAT. The objective of this study was to examine the willingness of PWID to receive HCV-related education and treatment and to better understand the relationship between HCV-related knowledge and willingness to receive treatment.
METHODS
Study participants were recruited from an OAT clinic with a patient population of approximately 550 to 600. The agency is a private not-for-profit 501(c)(3) corporation with 7 treatment programs located in inner-city neighborhoods in New York City, serving predominantly minority populations that experience disparities in health care-related access and outcomes. The medical personnel at these programs also provide primary care, including management of human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS).
The survey was conducted between November 2012 and February 2013. All methadone-maintained patients currently attending the OAT clinic and willing to participate in the survey were included in the study. To recruit patients, flyers were posted at the patient sign-in counter located near the common entrance to the clinic beginning several days before the start of the survey. Participation in the study was voluntary, and all participants provided written informed consent before initiation of study activities. The survey and informed consent were offered in English and Spanish. Patients were compensated with a 5-ride transportation card (a value of $11.25) for their participation. The study was approved by institutional review boards of the Weill Cornell Medical College, University at Buffalo, and the study site and was performed in accordance with the Declaration of Helsinki.
Recruitment for the survey was conducted by 2 members of the research team who were present on-site to offer bilingual assistance (English and Spanish) during a 6-hour period, 2 days per week. Patients were instructed to answer the HCV-related knowledge questions to the best of their ability and to skip questions to which they did not know the answer. Patients were also reminded that the disclosure of their HCV infection status was voluntary and that they could decline to answer any questions they wished. The questionnaire was administered to groups of 6 patients and was supervised by 1 researcher who was available to answer any questions that arose. Several patients who had difficulties with reading or writing completed the questionnaire in a face-to-face interview with a researcher.
Data Collection
The survey consisted of 2 parts. In the first part, composed of 23 questions, participants were asked about their demographics (age, sex, and race/ethnicity), education level, and employment/disability status. We inquired about their former and current (within last 6 months) drug use and their HCV infection status. We assessed willingness to participate in HCV-related educational and treatment activities. For individuals who indicated that they were unwilling to participate in HCV treatment and educational activities, we inquired about the specific reasons for the lack of willingness to participate and whether their willingness could be affected by the offer of an incentive. The second part of the survey was composed of 7 questions designed to assess general knowledge regarding hepatitis C pathogenesis and treatment. The survey instrument is provided as Supplemental Digital Content 1, available at http://links.lww.com/JAM/A18.
Statistical Analysis
Statistical analysis was performed with SAS (SAS Institute Inc, Cary, North Carolina) and R (http://www.r-project .org/). Associations between categorical variables were assessed through the Fisher exact test and logistic regression. For continuous variables, comparisons between groups were performed using the Wilcoxon rank sum or Kruskal-Wallis tests. We assessed the effect of independent variables (eg, demographics) on willingness to participate in the HCV-related education and treatment via logistic regression. We used a stepwise selection strategy on the basis of the Wald test for the individual parameters. The goodness of fit of the final model was tested through the Hosmer-Lemeshow goodnessof-fit test. The HCV-related knowledge level is reported as the number of correctly answered questions, and we assessed the influence of potential covariates on patient's knowledge level through ordinal logistic regression in which the outcome was the cumulative log-odds of achieving a higher score on the HCV-related knowledge assessment test. The proportional odds assumption was verified through the score chi-square test, and in the case when it was not satisfied, the generalized logit model was used. The significance level in all tests (2-sided) was set to 0.05.
RESULTS

Study Participants
The mean age of the 320 respondents was 53 ± 8.7 years, 59.5% were male, 55.1% were African American, and 38.3% were Hispanic (Table 1) . Respondents were largely stable on methadone with a mean duration of methadone maintenance of 7 ± 6.7 years. Five patients had attended the OAT clinic for more than 28 years. The majority of the patients had completed at least secondary education: 48.1% had a high school diploma or the equivalent (GED), and 12.2% had at least an associate degree. The vast majority of patients (93.4%) were unemployed, and 62.3% were on disability.
Drug Use and HCV Infection Status
History of injection and noninjection drug use was reported by 56.9% and 93.8% of respondents, respectively. Participants who admitted a history of injection drug use were older (55.1 ± 9.1 vs 50.6 ± 7.5 years, P < 0.001) and had been on methadone substitution for a longer period of time (7.8 ± 7 vs 6 ± 6.2 years, P = 0.015) compared with those who denied injection drug use. Recent (preceding 6 months) injection and noninjection drug use occurred among 6.9% (22/320) and 37.3% (119/319) of respondents, respectively, with heroin, cocaine, and crack being the preferred drugs in both patient groups. Use of benzodiazepines, marijuana, prescription opioids, and amphetamines was much less common (Table 1) .
Of the 320 respondents, 148 (46.3%) reported positive HCV infection status, 155 (48.4%) reported negative status, and 17 (5.4%) were unsure of their status. Self-reported HCVpositive respondents were significantly older (P = 0.009) than other patients. HCV positivity was associated with a history of injection drug use (P < 0.001) and recent injection drug use (P = 0.049); HCV infection was reported by 70.9% (129 of the 182) of persons who reported ever injecting and among only 13.8% (19 of the 138) of persons who never injected (P < 0.001).
Willingness to Engage in HCV Education
Half of respondents (58.3%) were aware of the periodically available on-site provision of HCV-related education, and one-third (35.5%) had attended such activities. An additional one-quarter (25.5%) reported attending such activities elsewhere. The majority of respondents (78.3%) stated that they would be willing to participate in future on-site educational activities. Whites and participants without a high school diploma or the equivalent were significantly more likely to indicate willingness to participate in future educational activities than nonwhites (96.3% vs 76.7%; odds ratio [OR] = 7.90; 95% confidence interval [CI], 1.05-59.33; P = 0.044) or patients with at least an associate degree (81% vs 64.1%; OR = 2.38; 95% CI, 1.08-5.25; P = 0.032), respectively (Table 2 ). There was no significant difference in willingness to engage in HCV education between those who reported HCV positivity and those who did not (P = 0.326). Participants who had previously attended an HCV educational activity were also more willing to attend one in the future (85.6% vs 66.9%; OR = 2.93; 95% CI, 1.69-5.07; P < 0.001). Males and employed participants were less willing to attend future educational activities compared with females On multivariable analysis, willingness to participate in an HCV educational program was associated with female (P = 0.040), unemployment (P = 0.010), previous participation in an educational program (P = 0.014), and willingness to receive HCV treatment (P < 0.001) ( Table 2) . Of the 68 patients who reported an unwillingness to attend a future HCV-related educational activity, 26 (38%) indicated that an incentive could positively affect their decision with 17 (65%) preferring money and 9 (35%) preferring a transportation voucher. The majority, 42 patients, indicated that an incentive would not affect their decision to attend an HCV-related educational activity.
Willingness to Engage in HCV Treatment
When asked whether participants would be willing to be treated if they were ever diagnosed with HCV, 78% (248 of the 318) indicated willingness to be treated, 16.7% (53 of the 318) were unwilling, and 5.4% (17 of the 318) were unsure. Participants who expressed willingness to receive HCV treatment were significantly younger (52.5 ± 9 vs 55.4 ± 7.3 years, P < 0.013), a finding that persisted on multivariable analysis (OR = 0.96; 95% CI, 0.92-0.99; P = 0.014) ( Table 3) . There was a trend for lower willingness among those who reported HCV positivity (P = 0.076), but it was not significant on multivariable analysis. We also found that participation in HCV-related education, through either previous attendance (P = 0.038) or willingness for future participation (P < 0.001), predicted willingness to receive HCV treatment. In addition, patients who scored higher on HCV-related knowledge questions (responding correctly to 5 or more questions) were more likely to be willing to receive HCV treatment (P = 0.029). Reasons for unwillingness to be treated included fear of side effects (n = 9), a prior unsuccessful treatment course (n = 8), a desire for further discussion with a health care provider (n = 6), patient request for additional information (n = 4), questionable diagnosis of HCV infection (n = 4), and competing medical priorities (n = 3). Fifteen participants did not provide a clear explanation for their lack of willingness to receive HCV treatment; answers typical of these individuals were "I just do not want to" and "I will leave it to the Lord."
HCV-Related Knowledge
Hepatitis C virus-related knowledge was assessed by the last 7 questions of the survey, and the median number of correctly answered questions was 5 (interquartile range: 4-5) (Fig. 1) . Most patients were well aware of basic facts about the infection that injection drug use is the primary route of HCV transmission (90.3%), that HCV treatment exists (87.9%), and that spontaneous resolution of the infection or clearance upon treatment does not provide protection against future infections (78.4%). The most frequently incorrectly answered question assessed patient knowledge of a hepatitis C vaccine; only 32.7% were aware that a vaccine is unavailable.
We then investigated the effect of the different covariates on the number of correct answers (Table 4) . Patients who reported positive HCV infection status, those who had previously attended an educational activity about hepatitis C, those who were willing to attend an educational activity in the future, and those who were willing to be treated for HCV scored higher on the hepatitis C knowledge assessment.
DISCUSSION
In this study, we assessed the level of HCV-related knowledge and willingness to participate in HCV-related education and treatment among 320 patients enrolled in an OAT clinic in New York City. We found that the majority of patients (78%) indicated a willingness to be treated for HCV; more than half (61%) had previously participated in an HCVrelated educational activity, and an even higher percentage (78%) expressed willingness to participate in a future educational activity. In general, respondents demonstrated moderate HCV-related knowledge with more than half (54.7%) correctly responding to at least 5 of the 7 HCV-related knowledge questions. Higher levels of knowledge were associated with self-reported HCV-positive status and with prior attendance at an HCV-related educational activity. Participants who scored higher on HCV-related knowledge questions were also more willing to receive HCV treatment.
Multiple studies have analyzed HCV-related knowledge among PWID (Stein et al., 2001; Carey et al., 2005; Doab et al., 2005; Walley et al., 2005; Strauss et al., 2007; CohenMoreno et al., 2010; Treloar et al., 2012) and the general public (Balfour et al., 2009; Krauskopf et al., 2011; Denniston et al., 2012) and found many knowledge gaps. In general, PWID exhibited either poor or moderate knowledge about HCV depending on the particular study. Comparisons between these studies are difficult considering that they were performed in different countries and used different instruments. However, it does seem that older studies recorded somewhat lower levels of HCV-related knowledge, with smaller patient (Carey et al., 2005; Doab et al., 2005; Walley et al., 2005) or even routes of HCV transmission (Carey et al., 2005) . Similar to our findings, in more recent studies (Cohen-Moreno et al., 2010; Treloar et al., 2012) , the majority of PWID were found to be aware that HCV is a treatable disease, and they knew that injection drug use represents the major route of HCV transmission. The increased HCV awareness among PWID might be linked with the recent development of new antiviral therapies, increased media coverage of HCV related to new Centers for Disease Control and Prevention screening recommendations, and tendencies in many countries toward increased HCV screening and treatment. Other studies have also recorded low levels of knowledge about the availability of HCV vaccine (Strauss et al., 2007; Cohen-Moreno et al., 2010) .
The majority of study participants expressed willingness to receive HCV treatment, a finding similar to previously published data (Stein et al., 2001; Doab et al., 2005; Strathdee et al., 2005; Grebely et al., 2008; Treloar et al., 2012) . Most respondents were well stabilized on methadone, with an average treatment duration of 7 years, similar to other studies that found that OAT-stabilized patients (Treloar et al., 2012) and PWID who are not currently injecting drugs (Grebely et al., 2008) were more willing to accept HCV treatment. In addition, men stabilized on methadone for at least 3 years were found to be significantly more likely to receive an HCV clinical evaluation than men on methadone for a shorter time interval, although among women, duration of methadone use was not associated with the likelihood of receiving an HCV evaluation (Martinez et al., 2012) . Taken together, these findings indicate that PWID stabilized on OAT might be a population to preferentially target for HCV evaluation and treatment.
Although education alone is not enough to change behavior, it is a prerequisite to implement behavior changes. It has been shown that even simple educational interventions, such as informational presentations, can lead to significant improvements in knowledge (Shah and Abu-Amara, 2013) . Similarly, in our study, patients who previously participated in an HCV-related educational activity knew more about hepatitis C. Furthermore, treatment willingness was significantly associated with both previous attendance at an HCV educational activity and a higher level of HCV-related knowledge. These findings support the notion that the more patients know about their disease, the more they will be willing to receive treatment.
Incentives have been shown to be effective in motivating PWID to participate in medical interventions (Perlman et al., 2003) and experimental studies (Park et al., 2012) . Interestingly, we found that the majority of respondents who were unwilling to participate in HCV-related educational activities would not be swayed to do so by provision of incentives. These findings suggest that other factors might increase willingness of PWID to engage in educational interventions. Additional investigation is required to identify what these other factors could be.
This study has several limitations. Most notably, it relied on patient self-report of drug use and HCV infection status, which were not confirmed by serology. Although the survey instrument was developed with expert opinion from individuals with a variety of professional backgrounds, the instrument itself was not validated before implementation. Other limitations include self-administration of the instrument, although assistance from the research staff was available when requested, and the fact that only a limited number of questions assessing HCV-related knowledge were included.
CONCLUSIONS
On the basis of these findings, we conclude that OAT and other drug treatment facilities with an infrastructure capable of supporting patients' basic medical and educational needs are venues that can enroll PWID into HCV-related care. Furthermore, multiple activities supported by these venues, including participation in HCV-related education sessions, can promote hepatitis C awareness among OAT patients. Lack of knowledge combined with mistrust of the health care system has been a major obstacle to PWID receiving HCV-related care. Long-term participation in OAT might increase the level of HCV-related knowledge and increase patients' receptivity to treatment. In addition, if HCV treatment is offered in OAT facilities, either on-site or remotely by telemedicine, a major obstacle to PWID receipt of HCV-related care could be mitigated through treatment delivery in a familiar and trusted environment. Opiate agonist treatment facilities also have the advantage of linking HCV-related care to drug treatment, thereby facilitating close patient evaluation potentially increasing adherence to the treatment regimen. Therefore, care models that permit specialty care to be delivered on-site in OAT facilities should be pursued to increase the number of PWID who receive care for hepatitis C.
